Use of the laryngeal mask airway in gynaecological laparoscopy is controversial, largely because of a concern about increased risk of regurgitation and pulmonary aspiration. The practice of evidence-based medicine provides a recommended strategy to resolve such an issue. We did a literature search and found limited evidence to support or refute the use of the LMA in this setting. We have found, however, that the reported incidence of aspiration or more serious morbidity associated with the use of the LMA in laparoscopic surgery is very low.
Elective gynaecological laparoscopy is a short daycase procedure. It is common practice in some parts of the world for anaesthesia to be carried out with the use of the laryngeal mask airway (LMA: LMA Classic™, Laryngeal Mask Company Ltd., Cyprus) 1 . This has several advantages, in particular avoidance of complications associated with tracheal intubation and a lesser requirement for neuromuscular blockade, as well as speed and ease of placement of the airway device itself.
Use of the LMA in this context, however, is controversial, the main concern being that it does not offer definitive airway protection from pulmonary aspiration of regurgitated gastric contents. Gynaecological laparoscopy is thought to increase the risk of aspiration due to the pneumoperitoneum-induced and lithotomy/Trendelenburg position-induced increase in intra-abdominal pressure. Consequently, many anaesthetists advocate tracheal intubation and mechanical ventilation for all such patients.
So what is the most appropriate airway device for gynaecological laparoscopy? Can evidence-based medicine guide us in this decision? The critically appraised topic is an approach based on defining a specific and clinically relevant question, followed by a systematic search for evidence 2, 3 .
Clinical Scenario
A 22-year-old woman, ASA I, with no risk factors for regurgitation, is scheduled for an elective diagnostic gynaecological laparoscopy with an experienced surgeon.
Literature Search Question
The search question was refined to "In healthy patients with no risk factors for regurgitation undergoing gynaecological laparoscopy, does the use of the LMA in preference to tracheal intubation increase the risk of regurgitation or pulmonary aspiration?" cological laparoscopy", "aspiration", "laparoscopy" and "gastro-oesophageal reflux".
Summary of Findings
The search identified several randomized controlled trials, case series and large prospective observational studies (Table 1) .
There was no meta-analysis on the specific subject of this critically appraised topic but a meta-analysis of trials, other studies and cases reporting the use of the LMA, involving 12,901 patients, identified three aspirations. One of these was during laparoscopic sterilization 4 . This finding is difficult to interpret because the denominator is not reported for gynaecological laparoscopy and the meta-analysis was conducted on literature that is now ten years old, since which time further studies involving the LMA have been published. Another publication reporting an additional meta-analysis restricted to randomized trials in the same period compared the LMA with tracheal intubation and facemask 5 . There were a number of advantages of the LMA, including a lower incidence of sore throat, but gastric insufflation was more common 5 . Most of these data were derived from non-gynaecological practice.
Four randomized controlled trials compared tracheal intubation to LMA in gynaecological laparoscopy [6] [7] [8] [9] . There was evidence of gastrooesophageal reflux in only one study, in which three of 20 patients were noted to have staining of the inner surface of the LMA, but not of the oropharynx, at the end of the procedure 6 .
Three studies involved small patient numbers, two including 60 patients and one 40 patients [6] [7] [8] . There was no power analysis in two studies and even though the other study 8 had power of 80%, this was to detect an unrealistic difference (between a predicted incidence of reflux of 40% in the LMA group and 10% in the tracheal intubation group).
The fourth study, even though involving a larger study population of 209 patients, did not specifically investigate reflux 9 . The main outcomes assessed were arterial oxygen saturation, end-tidal carbon dioxide, peak airway pressure and surgeon-assessed stomach size. Interestingly, this study included a number of patients who were potentially at higher risk: namely patients who were obese and asymptomatic, or who had treated gastro-oesophageal reflux or hiatus hernia. The patients were randomly allocated to receive an LMA, Proseal™ LMA or tracheal intubation. There were no significant differences amongst the groups, but evidence of reflux was noted in one patient in whom the drain tube of the Proseal LMA filled with gastric fluid without contamination of the anterior bowl surface or pharyngeal wall.
The two other trials we identified used the LMA for all patients. One trial compared inhalational versus total intravenous anaesthesia 10 and the other investigated the incidence of reflux in spontaneously breathing and mechanically ventilated patients 11 . Again both trials were limited by their small sample size (each n=40) and neither found clinical evidence of regurgitation or aspiration. However, in the latter trial, three patients in the ventilated group and one patient in the spontaneously breathing group had a mid-oesophageal pH of less than 4, as measured by a mid-oesophageal probe 8 . It is doubtful whether low mid-oesophageal pH or surgeon-assessed stomach size equate to an increased risk of pulmonary aspiration.
Evidence that conflicts with the above findings comes from a study of 50 patients having routine surgery, 16 of whom had laparoscopy 12 . Patients were randomized to spontaneous or positive pressure ventilation via the LMA. Blue dye was noticed at the end of the operation in the pharynx, larynx and on tracheal suctioning of one of the laparoscopy patients, but no morbidity occurred given that the patient was discharged eight hours later.
Bapat et al 13 , in a prospective study of 100 patients undergoing elective gynaecological laparoscopy with general anaesthesia and mechanical ventilation, detected one patient with regurgitation, by using methylene blue. This event occurred at induction and there were no recordings of pH of less than 4 in the bowl of the LMA. A larger observational study investigated the use of the LMA in 11,910 patients of whom 1,469 underwent gynaecological laparoscopy 14 . There were four cases of regurgitation and one case of pulmonary aspiration. Eight patients, at least three of whom were male, had an unplanned admission to hospital.
A correspondence in the British Journal of Anaesthesia stated that the LMA had been used in 3,000 women undergoing gynaecological laparoscopy without serious morbidity in selected patients 15 . This suggests that the true risk of aspiration is likely to be less than 1 in 1,000 (using 3/n to estimate the upper limit of a 95% CI).
The risk of regurgitation and aspiration has been studied in populations managed using a facemask or tracheal intubation Two large retrospective studies 16, 17 of non-LMA general anaesthesia found that the incidence of aspiration in the overall surgical population fell between 3 and 5 per 10,000, with 2.5 per 10,000 for elective surgery.
A prospective study of 50,048 laparoscopies con-561 CRITICALLY APPRAISED TOPIC D. VIIRA, P. S. MYLES Anaesthesia and Intensive Care, Vol. 32, No. 4, August 2004 ducted by a working party in the 1970s found that only one patient regurgitated and that was at induction of anaesthesia 18 . The trachea was not intubated in 5,000 of those anaesthetics 19 . Three studies in intubated patients having gynaecological laparoscopic procedures found inconsistent results. In one study no reflux was detected in 63 patients 20 , in the second, two of 93 patients had probable reflux as shown by pH analysis 21 , and in the third, one of 17 patients had intraoperative mid-oesophageal reflux 22 .
CONCLUSION
The published evidence does not allow us to reliably answer the question we posed for this critically appraised topic, given the paucity of large trial data, studies that were not designed specifically for assessment of reflux or aspiration as their primary outcome; and the use of surrogate markers (e.g. pH monitoring) for the rare, yet important, complication of aspiration. At present there is limited evidence to support or refute the use of the LMA in gynaecological laparoscopy. In particular, we cannot be confident that the use of the LMA is not associated with an increased risk of serious morbidity, due to pulmonary aspiration, in this setting. We have found, however, that the reported incidence of aspiration or more serious morbidity associated with the use of the LMA in laparoscopic surgery is very low.
Future research should focus on actual adverse outcomes such as pneumonia, respiratory failure and death, each of which is very rare. A comparison of tracheal intubation and airway management with the LMA, investigating the risk of pulmonary aspiration during gynaecological laparoscopy, and assuming an incidence of 1 in 1,000, would require a sample size of more than 30,000 to find a twofold increase in risk. Such a trial is not feasible, but a suitably designed large case-control study could provide satisfactory evidence on which to base information for anaesthetists and their patients. 
